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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

2. Claims 1, 2, 7, 9-12, and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Smirniotis et al. ("Low Temperature Selective Catalytic Reduction of NO 
with NH3.."). 

Applicant claims a method for catalytically reducing nitrogen oxide compounds, 
comprising exposing a gas comprising nitrogen oxides, consisting of NO and NO2, in 
the presence of NH3 to a catalyst comprising an active component selected from CuO, 
Mn, and oxides of Mn on a hydrous metal oxide support. 

Smirniotis et al. discloses a process for treating nitrogen oxides by using a 
hydrous metal oxide support, such as Hombikat Ti02 for NO reduction to produce a 
100% yield of nitrogen gas (p. 2480, col. 1). Smirniotis et al. continues to disclose 
wherein the active component comprises Mn (p. 2480, col. 2). Smirniotis et al. 
continues to disclose wherein it is known in the art to use mixed metal oxide catalysts 
such as M0O3, CuO, and MnOx supported on Ti02 are useful in SCR processes for 
reducing nitrogen oxides (p. 2480, col. 1). The gas may also comprise oxygen and 
water vapor (p. 2481 , col. 1 ). The reduction of nitrogen oxides occurs at 180°C (see 



Application/Control Number: 1 0/601 ,255 Page 3 

Art Unit: 1754 

page 2481, col. 1). The conversion to nitrogen is 100% (see Table 1, Example 3). The 
oxides of Mn are comprised of Mn02 (see Table 1 , example 3). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 
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6, Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smirniotis 
et al. ("Low Temperature Selective Catalytic Reduction of NO with NH3..") in view of 
Dosch et al. (US Patent 5,461,022). 

Applicant claims with respect to claim 3, wherein the promoter concentration is 
less than approximately 5% by weight of the catalyst. 

The teachings of Smirniotis et al. have been discussed with respect to claims 1 , 
2, 7, 9-12, and 14. However, the reference is silent in regards to the concentration of 
the promoter. 

Dosch et al. teaches thin film hydrous metal oxide catalysts. Dosch et al. 
continues to teach wherein these catalysts are useful for the reduction of nitrogen 
oxides (col. 2, lines 53-54). The metal oxide is preferably titanium (col. 3, lines 22-40). 
Dosch et al. teaches having Mo as a promoter for the catalyst and loading 1 % of Mo 
onto the hydrous titanium oxide catalyst (col, 3, lines 45-50 and col. 8, line 15). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Smirniotis, based on the teachings of Dosch et al., by having a 
promoter concentration less than 5% by weight of the catalyst, since Dosch et al. 
teaches having 1% by weight of Mo as a promoter on a hydrous titanium oxide catalyst 
useful for treating nitrogen oxides and wherein Smirniotis et al. teaches using Mo as a 
promoter on a titanium oxide catalyst used in reducing nitrogen oxides. Such 
modification would have been obvious to one of ordinary skill in the art, because one of 
ordinary skill in the art would have expected a process for reducing nitrogen oxides 
using a hydrous titanium metal oxide as taught by Dosch et al having a Mo promoter to 
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be similarly useful and applicable to a process for treating nitrogen oxides using a 
hydrous titanium metal oxide catalyst and having a Mo promoter as taught by Smirniotis 
et al. 

7. Claims 4, 5, and 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Smirniotis et al. ("Low Temperature Selective Catalytic Reduction of 
NO with NH3..") in view of Gardner et aL (US Patent 6,165,934). 

Applicant claims wherein the catalyst comprises silica and wherein the amount of 
silica stabilizes the catalyst for temperatures up to 1000°C. 

The teachings of Smirniotis et al. have been discussed with respect to claims 1 , 
2, 7, 9-12, and 14. However, the reference is silent in regards to the catalyst comprising 
silica and wherein the amount of silica stabilizes the catalyst for temperatures up to 
1000*=^C. 

Gardner et al. teaches a material and system for the catalytic reduction of 
nitrogen oxides in an exhaust gas stream wherein the catalyst is comprised of hydrous 
titanium oxide with a copper promoter compound (see abstract). Gardner et al. 
continues to teach wherein the catalyst includes silica, which allows the catalyst to be 
stabilized for temperatures up to lOOO^'C. Gardner et al. also teaches wherein the 
catalyst system is applied to a ceramic substrate, such as beads or a monolith, such as 
a cordierite honeycomb monolith (col. 1, lines 48-56). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Smirniotis et al. by adding a silica material, as taught by Gardner et al., 
since Gardner et al. teaches wherein silica stabilizes a hydrous titanium oxide with a 
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copper promoter compound at temperatures up to 1000°C. Such modification would 
have been obvious to one of ordinary skill in the art, because one of ordinary skill in the 
art would have expected a process for treating nitrogen oxides using a hydrous titanium 
oxide catalyst as taught by Gardner et al. to be similarly useful and applicable to a 
hydrous titanium oxide catalyst which also is used to reduce nitrogen oxides as taught 
by Smirniotis et al. 

8. Claims 6, 8 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Smirniotis et al. ("Low Temperature Selective Catalytic Reduction of NO with 
NH3..") in view of Gardner et al. (Ammonia/Urea Selective Catalytic Reduction for 
Mobile Diesel Engines). 

Applicant claims wherein the nitrogen oxides have a concentration less than 
1000 ppm and wherein the presence of ammonia occurs from the thermal 
decomposition of urea. 

The teachings of Smirniotis et al. have been discussed with respect to claims 1 , 
2, 7, 9-12. and 14. However, the reference is silent in regards to wherein the nitrogen 
oxides have a concentration less than 1000 ppm and wherein the presence of ammonia 
occurs from the thermal decomposition of urea. Smirniotis et al. discloses wherein the 
levels of nitrogen oxides are 2000 ppm (p. 2481, col. 1). 

However, Gardner et al. teaches wherein the nitrogen oxide concentration may 
be 175 ppm (see Table 1) and wherein ammonia is produced from urea decomposition 
(see col. 3).Gardner also teaches wherein the concentration of nitrogen oxides and 
ammonia are the same (see Figure 3). 
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Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Smirniotis et al. based on the teachings of Gardner et a!., by having a 
nitrogen oxide concentration in the range below 1000 ppm and wherein ammonia is 
produced from urea decomposition, since Gardner et al. teaches wherein the nitrogen 
oxide concentration may be 175 ppm (see Table 1 ) and wherein ammonia is produced 
from urea decomposition. Such modification would have been obvious to one of 
ordinary skill in the art. because one of ordinary skill in the art would have expected a 
process for treating nitrogen oxides using a SCR process as taught by both Smirniotis 
et al. and Gardner et a!., which also uses a hydrous titanium oxide catalyst to be 
similarly useful and applicable in the art of reducing nitrogen oxides. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure (USP 4735927); USP 5409681; USP 5795553; USP 5,830,421. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonas N. Strickland whose telephone number is 571- 
272-1359. The examiner can normally be reached on M-TH, 7:30-5:00, off 1st Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Jonas N. Strickland 
May 27, 2004 



